A covalent oxidoreductase intermediate in propeptide-dependent von Willebrand factor multimerization.
The assembly of von Willebrand factor multimers in the Golgi apparatus requires D1D2 domains of the von Willebrand factor propeptide, which may act as an oxidoreductase to promote disulfide bond formation or rearrangement between two D3 domains in the mature subunit. This mechanism predicts that the propeptide should form a transient intrachain disulfide bond with the D3 domain before multimerization. Such an intermediate was detected using truncated subunits that simplify the analysis of the multimerization process. When only the D1D2D'D3 region of von Willebrand factor was expressed in baby hamster kidney cells, the propeptide and D'D3 formed an intrachain disulfide-linked species in the endoplasmic reticulum that could be identified by two-dimensional gel electrophoresis after cleavage with thrombin or furin. This intermediate rearranged in the Golgi to form free propeptide and D'D3 dimers that were secreted. A similar intracellular disulfide-linked species was identified in cells expressing the propeptide and D'D3 as separate proteins and in cells expressing full-length von Willebrand factor. These results support a model in which the propeptide acts as an oxidoreductase to promote von Willebrand factor multimerization in the Golgi apparatus.